Erythropoietin and VEGF exhibit equal angiogenic potential.
Erythropoietin (Epo) is a hormone regulating proliferation and differentiation of erythroid cells. The hypothesis that hematopoietic and endothelial cells share a common hemangioblast progenitor among others is based on the finding that both cell lineages express cell surface antigens like CD31 and CD34. In this study we investigated the angiogenic potential of recombinant human erythropoietin (rHuEpo) on endothelial cells derived from human adult myocardial tissue. In addition, we compared the angiogenic potential of rHuEpo to that of other cytokines (VEGF, aFGF) and combinations of growth factors. Samples of myocardial tissue (cardiac auricle) were obtained during coronary bypass surgery, embedded in a fibrin gel matrix, and cultured for 21 days. Capillary sprouting was measured with an eye-piece graticule under an inverted-phase contrast microscope. Tube-forming endothelial cells were characterized by immunohistochemistry and RT-PCR. Using a concentration of 2.5 U/ml, we found that rHuEpo stimulates capillary outgrowth up to 220%, compared to the nonstimulated physiological outgrowth. Epo therefore exhibits the same angiogenic potential on endothelial cells in our in vitro assay as VEGF(165) (230% increase). Erythropoietin stimulates capillary outgrowth in an in vitro angiogenesis assay using adult human myocardial tissue. This implies a role of erythropoietin in vasoproliferative processes. rHuEpo may serve as a direct angiogenic substance in patients with ischemic heart disease.